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Mathematical lies we tell students

CHRISTY DANKO GRAYBEAL, PH.D.

With the best of intentions, many
teachers find themselves telling stu-
dents mathematical fibs. We say these
half-truths to avoid giving complicated
explanations, but children take our
statements as absolute truths, and
this can lead to mis-
conceptions. What
follows is a list of
some of the most
common “mathe-
matical lies” with
explanations for why each is not an
exact truth. The Common Core State
Standards for Mathematics (CCSSM)
(CCSSI 2010) call on students to attend
to precision (Standards for Mathemati-
cal Practice [SMP] 6), and we teachers
must do the same by carefully consid-
ering our word choices so as to avoid
misleading students.

MY

1. More means add.

When students are first learning how to
solve word problems, we are tempted
to encourage them to look for such
keywords as more or together as clues
to determine which operation to use.
But keywords are often misleading. For
example, consider this problem:

Jill walked to Bill’'s house, and then
together they walked 4 blocks to the
park. In total, Jill walked 7 blocks.
How many more blocks did Jill walk
than Bill?

www.nctm.org

This problem could be represented
by the equation 4 + ? = 7, but it could
also be represented by 7 — 4 = ? Stu-
dents who have learned that more and
together mean add are likely to add
seven and four to determine (incor-
rectly) that Jill has walked eleven
blocks. As Van de Walle, Karp, and Bay-
Williams (2013) eloquently point out,
the use of keywords misleads students
to believe that math is about decod-
ing clues instead of reasoning and
making sense of situations. Instead,
teach students to focus on the problem
structure to determine which opera-
tions to use.

2. Subtraction means take away.
When reading 5 - 3 aloud, we might
casually say, “five take away three,”
but this leads students to believe that
subtraction is always synonymous with
taking things away. Rather, we should
say, “five minus three.” Consider the
following problem:
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Rita has five apples. Alex has three
apples. How many more apples does
Rita have than Alex?

Even though no “taking away” hap-
pens, to solve this problem, one could
subtract three from five. Also consider
1000 - 658. If students are thinking of
subtraction as only fake away, they are
likely to go directly to the traditional
algorithm to solve this. However, stu-
dents frequently make mistakes when
regrouping with zeros. If students are
able to think about subtraction in a
variety of ways, they may instead think
something like the following:

How far apart are 1000 and 658? If
I had a stack of 1000 blocks and a
stack of 658 blocks, their difference
would be the same as the difference
between 999 blocks and 657 blocks.
I can find that difference in my head.
It is 342.

Flexibility in thinking about opera-
tions is essential. Additional problem
structures are described in tables 1
and 2 of the Common Core State Stan-
dards for Mathematics (CCSSI 2010,
pp. 88-89).

3. One plus one makes two.

Is equivalent to, equals, or is the same
as are all appropriate ways to verbalize
the equal sign. We should be careful
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not to say makes, as this leads students
to believe that an equation must have
a computation on the left side and an
“answer” on the right side. Students
who believe this will be confused by
such equations as 3 =2 + 1 or 4 = 4.
SMP 6 (CCSSI 2010) explicitly calls on
students to use the equal sign consis-
tently and appropriately. See Mann’s
(2004) article for more discussion of
the difficulties students have with
regard to understanding the meaning
of the equal sign and ways to help stu-
dents overcome these difficulties.

4.You cannot take a bigger number
from a smaller number.

When children are first learning about
subtraction that requires regrouping,
we often say, “You cannot take a big
number from a smaller number.” For

elcs

example, an oral description of 135-87
might begin thus: “What is five minus
seven? You cannot do that, so we need
toregroup ....”

But, in fact, we can subtract seven
from five. The answer is negative two!
When children are first learning about
subtraction, they are usually limited to
knowledge of whole numbers; however,
once the domain is expanded to include
negative numbers, subtracting a bigger
number from a smaller number is
possible. To set young children up for
later success, we could say,

What is five minus seven? It would
be hard to subtract seven from five
with the numbers we have. Later
you will learn about numbers that
make this easier, but for now we
will regroup . . ..

Look Who's Talking...

Join your fellow readers
on TCM'’s new blog:

Math Tasks to

Talk About

Visit http://ow.ly/z3cHs for an example from Karen S. Karp,
Sarah B. Bush, and Barbara J. Dougherty’s “13 Rules That
Expire,” their article in the August 2014 issue of TCM. After
you read their article, submit additional examples to the
blog, and continue this important conversation.

www.nctm.org/TCMblog/MathTasks
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Editor’s note: See More4U at the bottom of
this page for information on how to access
“More Mathematical Lies We Tell Students.”
Readers may also be interested in the article
“13 Rules That Expire” (TCM August 2014,
pp. 18-25) and the related blog post at
http://ow.ly/z3cHs.
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Quilting area
and perimeter

I was so excited when I picked up my
copy of the March issue of TCM. A
group of fourth graders at our school
just completed their own quilt—also
focusing on perimeter and area as they
made it. They began with an exploration
of tangrams and how these combined
to create shapes of different perimeters
but the same area. After a trip to a local
fabric store, they designed, created pat-
terns for, and constructed a fabric quilt.
I've included a photo of the front. So
exciting to see others looking for ways
to use area and perimeter in real life
situations!

Simultaneously, two other fourth-
grade groups were working on projects
in which they built model floor plans
of 800 square-foot houses and created
maps based on scaling up pattern block
islands. Interestingly, although the con-
cepts of area and perimeter were our
focus, the concept of scale became our
most valuable take away:.

Gretchen Vice, Math Specialist
The Advent School, Boston, MA
guice@adventschool.org
www.adventschool.org

www.nctm.org
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COACHES' CORNER

A closer look at
Mathematical Practice 6:
Attend to precision

BY ROBYN SILBEY, PD AND CAMPUS CONSULTANT

The sixth of the Common Core
State Standards for Mathematical
Practice (CCSSI 2010) states that
mathematically proficient students
communicate precisely to others.
The standard describes how students
share their thinking through both
words and symbols. As you guide
teachers to ensure precision in daily
practice, you may wish to offer
strategies based on the actual words
found in the standard:

a. Students “use clear definitions
in discussion with others and
in their own reasoning” (p. 7).
After new terms are introduced
and defined, they must become
embedded into every pertinent
discussion about the topic.
For example, when operating
on numbers, teachers should
regularly refer to the results
as sums, differences, products,
and quotients rather than
answers. As teachers use specific
mathematical vocabulary in
daily active language, students
will become comfortable enough
with the terms to use them in
conversation.

b. Students are “careful about
specifying units of measure”
(p. 7). Teachers must offer
students hands-on practical
measuring experiences. Having
students develop and use

personal referents, such as the
length of one’s hand span or
one’s pace, adds sense-making
and deep understanding

that contribute to precise
communication.

c. Students “calculate accurately
and efficiently and express
numerical answers with a degree
of precision appropriate for the
problem context” (p. 7). Teach-
ers must require that students
elaborate on the how and why
of their calculations. Better still
are students’ clear explanations
of how they know their answers
make sense.

d. Students “give carefully formu-
lated explanations to each other”
(p. 7). Urge teachers to present
their students with ample oppor-
tunities for discourse. Classroom
conversations sharpen students’
skills in vocabulary development
and precise communication
while solidifying conceptual
understanding.

Attending to precision involves
being able to articulate one’s think-
ing at every stage of the problem-
solving process clearly enough for
others to understand and replicate it.

Questions? Comments? Contact
robyn@robynsilbey.com.
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